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Abstract 
The main purpose of this study is to offer physical therapy practitioners theoretical knowledge and methodological foundations 
needed to use electromyography to detect and assess shortcomings of development and abnormal functioning of the spine in young 
school-age children. 
The study begins by presenting the incidence of spine deficiencies among school-age children, supported by objective data derived 
from our research. We then present a synthesis of the striated muscle structure, its contraction mechanism and studies on the 
normal and the pathological state of skeletal muscles associated with the spine. 
In the context of modern methods for spine research, the usefulness of electromyography is highlighted and a synthesis of the 
following aspects is presented: applications approved for clinical neurophysiology, electromyography as a method of investigation 
in kinesiology, qualities and diagnostic value of EMG, clinical applications. Details of normal and abnormal results and the EMG 
recording BIOPAC system are also presented. 
© 2013 The Authors. Published by Elsevier B.V.  
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1. Introduction and motivation 
The essential element that distinguishes the adult from a child is the complex process of growth and 
differentiation, a process influenced by genetic and environmental factors. Guaranteeing child health obliges all those 
who look over him to acquire as much knowledge concerning the characteristics and possibilities of assessing the 
child's healthy growth, the factors influencing the child's harmonious differentiation, and the means and methods by 
which this goal is accomplished. Experts observed that each age period in the process of development and maturation 
of the body influences more or less the structure and function of the spine. We consider the abnormal structural and 
functional changes of the spine, whose appearances and developments can be prevented or, where appropriate, can be 
corrected by specific physical therapy depending on their degree of precocity. 
We present the main deformations of the spine caused by often faulty postures, with a relatively high frequency in 
school-age children (7-10 years), which initially may develop as faulty postural attitudes. These deformations can 
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cause back pain and functional inconveniences such as walking and breathing difficulties and therefore low resistance 
to effort. These deformations of the spine are: 
Scoliosis is an abnormal curvature of the spine in the frontal plane, in the form of "C" or "S". The seriousness of 
this deformation is measured in degrees of inclination in relation to the normal position. It can start with a scoliotic 
posture, a transient deviation caused by an unbalanced position of the pelvis, due to poor posture in sitting position or 
leg length differences.  
Kyphosis - is an abnormal concave curvature of the spine in the sagittal plane with forward orientation, at the 
shoulder blades level signalled by a rounded back. It can also be just a transient and low gravity kyphotic posture. 
Lordosis - is usually localized in the kidney, as a curvature in the sagittal plane, but with the concavity oriented 
backwards. 
In a study based on anthropometric and somatoscopic measurements and assessments (Mihăilă, 2012), data 
analysis and observations revealed that the number of school-age children with postural deformities of the spine in 
relation to the sample size is large and requires special attention. If in one school with a total of 157 students from 
grades I to IV, and 39 (34.2%) out of 114 pupils who were examined have spine problems, we can consider this a 
warning. Thus the study of this phenomenon is required. The results of this study are summarized in Table 1. 
Table 1. Anthropometric and somatoscopic evaluation results  
Membership and status Grade I Grade II Grade III Grade IV Total 
Normal 26 21 15 13 75 
Lordotic posture 1 2 1 - 4 
Scoliotic posture “S” Left 6 2 1 1 10 
Scoliotic posture “S” Right 4 - 1 4 9 
Kyphotic posture 2 5 3 1 11 
Scoliotic posture “C” Left - - 1 - 1 
Scoliotic posture “C” Right - - 1 1 2 
Dawn syndrome 1 - 1 - 2 
Total   39 subjects (34.2 %) 14 9 9 7 39 
 
The choice of this research theme is based on the author’s desire to offer functional reference and evaluation data 
of the striated muscles as factors involved in spine motility. These statistically processed data included in a standards-
based monitor will additionally facilitate the detection of problematic cases and will confirm the correctness of the 
preventive and curative interventions of the kinetotherapist for school-age children (7-10 years) – an age period 
where the posture deficiencies represent a significant causal factor. We have also considered the presentation of 
methodological details necessary for a kinetotherapist to correctly use the electromyography as a method of 
investigation in the field of physical therapy.  
2. Studies on spinal muscular states 
It should be noted that specialists reiterate the fact that first and most important sources of information to establish 
the spinal muscular states are clinical history and physical examination. Other tests such as radiological or functional-
analytical have value only if their results are consistent with the physical examination. In this context, based on a 
number of studies, normal biomechanics refers to the study of spinal movements, which are complex and depend on 
the integrity of their structural elements: the vertebral bodies, the intervertebral discs, the joints and the ligaments. 
The importance of the integrity of nucleus pulposus should be highlighted, reflected in its content, shape and normal 
settlement, the latter conferring it a fundamental property, namely the elasticity ( Baciu, 1981). 
The main movements of the spine are flexion (extension), lateral tilt, rotation and as a resultant of these, the 
circumduction (Baciu, 1981; Burnei et al., 2004). The average overall and segment-wise spine amplitudes (Burnei et 
al., 2004) are provided in Table 2. 
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Table 2. Average overall and segment-wise spine amplitudes measured in angular degrees (Burn et al., 2004). 
 
 Rotation Flexion Extension Lateral tilt 
Spine 
segments 
120o 160o 145o 165o 
Lombar 5o 40o 30o 35o 
Dorsal 40o 50o 55o 100o 
Cervical 75o 70o 60o 30o 
 
Initially, a few studies are selected, the first having more of an informational purpose (Henderson, 2012). The 
study summarizes the handling procedures of the spine (CVM), which is a mechanical-based therapy and a critical 
component of the causal mechanism and the status of the spine, when the spinal mechanics is disrupted. From a 
biomechanical point of view this is a subluxation of the spine that causes clinically significant effects by disrupting 
the neurological function. The next study shows that the disclosure of the load moment exposure is one of the 
strongest predictors of low risk for jobs where lifting and manual handling of materials is required, especially when 
changing the structure of the lifting task, from one lifting to another. This disclosure would be very difficult without 
an automatic means of quantifying the distances and weights (Marras et al., 2010). The purpose of this study is to 
describe the development and validation of automated tools such as the Moment Exposure Tracking System (METS), 
designed to capture dynamic load moment exposures and spine postures used in manual handling jobs. 
In another study on the same issue, it is considered that the risk of back injury remains high. These lesions have 
serious consequences for workers who perform manual labour (the most affected) and they represent an economic 
burden for companies and society in general. To accurately assess the risks from a prevention perspective, the joint 
biomechanical models available to date, although they are able to estimate the tissue load, lead to variable results 
(Plamondon et al., 2009). Working in collaboration with other researchers, the same authors conducted a more 
complex study, where they do not hesitate to state that ergonomic specialists and bioengineers are faced with the 
dilemma of using either more complex models, but more accurate, or less accurate models, but simple and easy to use 
as predictive systems, which quantify spine loading and the risk of injury at work for different tasks of interest 
(Arjmand et al., 2011). A study closer to our theme focuses on adolescents with idiopathic scoliosis (ISC) 
summarizing several studies, which have shown that the basin is structurally modified by spinal disorders. A 
significant correlation was observed between three-dimensional (3D) changes in the lumbar curve and the reduction 
of the pelvic movement during walking in the three spatial planes. However the mechanism of the impact for these 
walking disorders has not been established yet. The aim of the study was the quantitative evaluation of the influence 
of three-dimensional (3D) scoliosis while standing and moving in a pelvic bipedal position in adolescents with 
idiopathic lumbar and thoraco-lumbar scoliosis. The results showed that pelvic radiation measurements were 
significantly different between patients and control subjects, but the 3D pelvic kinematics was not significantly 
different among them in the standing and moving positions. 
The conclusion is that scoliosis affected the structural bones of the pelvis, with no effect on the 3D pelvis position 
while the subject was sitting. When the subject was walking, the 3D movements were normal, but a prolonged 
duration of activation for the erector spinal muscles was observed, which in turn allowed the preservation of the 
pelvic balance (Mahaudens, Thonnard and Detrembleur, 2005). We note that no related research on school-age 
children between 7 and 10 years old, which is the subject of our studies, was found in the literature. 
2.1. Modern methods for the study of the spine 
Electrodiagnosis. The application of electricity to medical diagnosis is applied mainly in order to determine the 
degree of conductivity of a nerve or the reaction time of a muscle. Note that electrodiagnosis is used for the 
evaluation of temporary or permanent disability (Ridayre, 1978). With respect to electrodiagnosis, a more recent 
approach defines it as applications of electricity in disease studies. The term is generally reserved for the study of 
muscle responses to electrical excitation. From a qualitative point of view, the nature of a reaction is estimated to be 
equivalent to a Faraday or galvanic excitation. From a quantitative point of view, it is defined as a measure of muscle 
excitability, also known as chronaxy (Garnier and Delamare, 1986). There are two categories of fundamentally 
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different stimuli: (i) natural stimuli: specific or appropriate, caused by changes occurring in nerve terminals at 
synapses or via receptors, which trigger nerve impulses, and (ii) artificial stimuli: nonspecific or inappropriate, such 
as pressure, hitting, light, sound, thermal and electrical. These stimuli reach directly the potential of cell membranes 
and cause reactions similar to those obtained with specific stimuli. To trigger an excitation, the stimulus must have a 
minimum specific intensity (intensity threshold) and should act for a certain minimum time (effective time) for 
causing the excitation. A stimulus, as stated above, is called an action potential and can be: (i) resting potential, 
which is due to the difference in concentration of the two ions in the cell membrane at rest that makes a difference in 
amplitude called resting membrane potential or stable potential, and (ii) action potential, which is due to potential 
changes that occur during depolarization and repolarization. 
There are many types of electrodiagnostic models one of them being the electromyography (Arjmand et al., 2011). 
Electromyography (EMG) is a specialized discipline that deals with clinical and neurophysiological evaluations of 
neuromuscular diseases and the pathological aspects of the central nervous system (CNS). The EMG is an extension 
and a deepening of the neurological clinical diagnosis and it uses the same principles of the topographic location.  By 
using different techniques, EMG allows: (i) the distinction between CNS and peripheral nervous system (PNS) 
lesions, (ii) precise and accurate localization and quantification of different types of injuries in neuromuscular 
pathology, such as: motor neuron lesions of the anterior horn (motor neuropathy), lesions of the posterior spinal 
ganglia neurons (sensory neuropathy), and primary skeletal muscle disorders (myopathy). 
2.2. Applications of electromyography approved for clinical neurophysiology 
Electromyographic study of the motor unit. In neuromuscular pathology the motor unit (MU) is a fundamental 
physiological concept (Liddell and Sherrington, 1925; Dietz, 2008). We reiterate the fact that the MU is a unit in the 
anterior horn of the spinal cord, consisting of an alpha motor neuron, an axon and innervated muscle fibers. A 
motor unit potential (MUP) is the result of spatial and temporal summation of action potentials for muscle fibers 
belonging to a motor unit (MU). Most neuromuscular diseases are due to modifications of a component included in 
this system. 
Conventional electromyography consists of bioelectric activity recordings generated by muscles through a 
concentric electrode (CE) with a helical shape and a recording surface equivalent to 0.07 mm2 or a monopolar 
electrode (ME) with a conical recording surface equivalent to 0.25 mm2, both having a suitable size for the study of 
MUPs. The needle electrode is preferred when myogenic or primary or secondary neurogenic disorders are suspected. 
By means of classical methodology (Buchthal, 1957), passive muscles are primarily explored to detect spontaneous 
activity and, as a function of their characteristics and the clinical and electromyographic context, the following events 
can be detected: denervations or primary muscle lesions (fibrillation, positive waves, high-frequency discharges), and 
disturbances of nerve irritation or of the motor neuron (myochimia) and muscles (myotonia). Next, the process 
continues with the study of EMG activity during voluntary muscle activation to assess the characteristics of MUPs, 
namely the recruitment, configuration and setting of the maximum effort model. MUP recruitment is performed 
with a minimum intensity contraction (activation threshold). The contraction frequency is normally between 5 and 10 
Hz. Among its features, the configuration of MUP is of great importance in diagnosis and it is characterized by the 
following parameters: (i) the amplitude, which is typically measured as peak-to-peak and it is a useful parameter 
when the diagnosis is clearly pathological, (ii) the duration, which is an important diagnostic parameter for 
correlation with the number of MU fibers, which is higher in limb muscles and increases with age, (iii) the stability, 
which is typically preferred a low frequency, attenuated by its passage through a large filter. It is very useful to 
quickly assess neuromuscular transmission and re-innervation, and (iv) the morphology, which is usually biphasic 
and rarely tri, tetra or multi phasic. It also assesses the presence of satellites (late potentials). The number of activated 
MUs is the main feature of the maximum effort model, the latter being distinguished by five different forms: normal, 
with deficiency, with large deficiency, simple and absence of voluntary activity. Muscles are selected depending on 
the nature of the symptoms. If the symptoms are local, as in rachyopathies, they should be checked to make a 
topographic assessment of some upper and lower muscles in addition to the clinically affected muscles. In 
generalized processes it is recommended the exploration of proximal and distal muscles from upper and lower 
extremities as well as of paravertebral and cephalic muscles. As a methodology, filters must be between 20 Hz and 5 
kHz for spontaneous activities and between 2 Hz and 10 kHz for the study of the MUPs.  
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2.3. Quantitative electromyography 
Manual analysis of MUPs. In the fifties, Buchthal (1957) began the quantitative study of the MUP measured 
manually on a paper tape obtained during a contraction with mild-moderate effort. This method popularized by 
Buchthal, includes the concentric electrode analysis of at least 20 MUPs, which measures the amplitude, the duration 
and the number of phases. The obtained values  are compared with reference values of this school of thought 
collected over several years. This is one of the most useful methods for differentiating, via monitoring, the 
neuropathic and the myopathic processes. It takes time and experience, so it is not used routinely in all laboratories. 
The most commonly used methods are the following ones. 
MUP decomposition analysis. EMG applications on computers led to the development of the MUP decomposition 
analysis technique by Dorfman, Howard and McGill (1989). They try to attract more MUP sites and to decompose 
every EMG record in smaller components with their own MUPs. These small components are used as models to 
compare a MUP with others using different algorithms, which in turn allow the achievement of the MUP morphology 
and shock frequencies for a larger contraction force. There is a downside of this approach, namely the MUPs 
generated by MU should be considered identical and thus incorrectly classified. The remedy is a technique called 
Precision decomposition (Stashut and De Luca, 1989), which consists of a recording of electromyographic activity on 
multiple channels.  
The analysis of multiple MUPs. This is a recent technique developed almost simultaneously by Stalberg et al. 
(1996). As a standard technique, the software discretely identifies MUPs 4 or 5 times simultaneously. The scanning is 
automatically triggered. The used filters are in between 5 Hz and 10 kHz, and the recorded electromyographic 
activity is from 5% to about 30% of the maximum effort in an area where the MUP has a close sound.  
Automatic analysis of the EMG model of voluntary contraction. There are different types of automatic EMG 
analysis (Fuglsang Frederiksen and Ronager, 1990). One of the most widely used is called the analysis of clouds, 
commonly known as spiral turns / amplitude (Stalberg et al., 1996). In this method, a variant of the classic Willison 
model automatically coincides with the number of EMG bends (curves) obtained during intense effort, as a function 
of the average amplitude of successive curves. A curve, in turn, is defined as a change in signal value equal to or 
greater than 100 mV, compared to the previous curve and the next curve. The EMGs are recorded and processed in 
different parts of the muscle to acquire 20 points.  
The electromyography of a simple fiber.  It is a technique designed and developed in the early 60s (Stalberg and 
Trontelj, 1994). It can record and examine the activity of a single isolated muscle fiber. The two main indications are 
the detection of changes in the structure of the MU and the study of neuromuscular transmission. The most used 
parameters are: (i) fiber density (FD): provides information about fiber architecture in the motor unit. Normal values 
that increase with age, especially after 60 years, range between 1.4 and 1.7 and indicate a sensitive re-innervation 
long before they can be viewed in a muscle biopsy, and (ii) instability: is the change in calculation of neuromuscular 
transmission in successive discharges. The increase over normal values indicates a change in neuromuscular 
transmission. Due to its sensitivity, this parameter is very useful in the diagnosis of neuromuscular disorders, 
including myasthenia gravis, even in subclinical stages. 
2.3. Electromyography as a method of investigation in kinesiology 
The electromyography (EMG) is a modern method of paraclinical investigation, which permits the study of 
bioelectric activity in the striated muscle at rest and during contraction, respectively in normal and pathological 
conditions (Orban-Kis, 2008]. The electromyography is also a method of investigation of various problems, mainly in 
the field of neurology, but also for disorders in the fields of rheumatology, diabetes, orthopedy, cardiovascular, 
autoimmune diseases, etc. The method is non-invasive and can be equally applied to adults and children. 
According to a recent study, electromyographic signals (EMG) can be used for clinical and biomedical 
applications, to study the development and the modern human-computer interaction. EMG signals acquired from 
muscles require advanced methods for detection, decomposition, processing and classification. The purpose of this 
work was to illustrate the various methodologies and algorithms for EMG signal analysis and to offer effective ways 
of understanding the signal and its nature. The measurement of force production in a muscle as the next subject of 
this study is important for many applications such as gait and running analysis, medical rehabilitation and human-
machine interaction. Substantial research has focused on signal processing and modeling techniques that provide 
accurate estimates of muscle force recorded by surface electromyogram (EMG). In this study the parallel cascade 
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identification (PCI) method is used as a dynamic estimation tool to map surface EMG recordings. PCI mapping 
involves the generation of a parallel connection of a series of linear dynamic and nonlinear static blocks, initialized to 
achieve the best prediction of force (Hashemi et al., 2012). A biomechanical model was developed so that each 
muscle length can be easily calculated during contraction, as a function of joint angles, and the velocity of shortening 
or lengthening the muscle fiber can be also established. This information was superimposed on EMG profiles with 
the help of computer graphics technologies. Thus, researchers and clinicians may be able to interpret EMG signals 
using the muscle activity level (voltage) to gain insight into the role of energy generation (shortening or lengthening) 
in muscles (Winter and Scott, 1991). 
The next study, which concludes the series of methodological and technical examples, is of particular interest 
because it calls for caution on the issue of diagnosis, making a pertinent observation with respect to the proportion of 
patients with low intensity back pain, which has a nonspecific nature and no neural compromise. The authors point 
out that the lack of sensitivity in clinical assessment and imaging techniques can often lead to a misdiagnosis. H-
reflex is a reliable, valid and sensitive procedure for detecting electrophysiological neural impact in patients with low 
back pain of neurological origin and therefore could be used to detect compromised nerve roots (Alrowayeh and 
Sabbahi, 2010). The H-reflex procedure (or Hoffmann reflex) is a monosynaptic reflex consistently obtained in 
normal adults by electrical stimulation of the tibial nerve in the popliteal fossa, similar to other clinical reflexes. This 
reflex is analogous to the backbone with mechanically induced stretch reflexes, such as the rotulian reflex. The main 
difference between the H-reflex and the spinal trunk reflex is that it bypasses the muscle axis and therefore it is a 
valuable tool to assess the modulation of monosynaptic reflex activity in the spinal cord (Palmieri, Ingersoll and 
Hoffman, 2004). 
The quality and diagnostic value of an EMG. Electromyography (EMG) and nerve conduction tests are the most 
useful methods in the study of motor function by electrodiagnosis. The electromyograph records potential differences 
between muscles occupied by an active motor unit, which records a negative electric potential, and the surrounding 
areas at rest, which records a positive electrical potential. 
The main characteristics of EMG action potentials. The interference model is presented in . 
 
 
Figure 1. The interference model: the sine curve. 
1 = peak amplitude (u), 2 = peak-to-peak amplitude (2u), 3 = semi-amplitude, average peak-to-peak amplitude, 4 = root mean square amplitude (u / 
√ 2) 
 
The peak-to-peak amplitude is the switching between peaks, namely the amplitude of the highest positive value 
and the lowest negative amplitude. Its diagnostic value has the following characteristics: (i) high objectivity, 
especially if quantitative electromyographic techniques are used, (ii) prompt diagnosis, for the pathological 
diagnosis (indication of the magnitude of injury) and the topographic diagnosis (by specifying the area or location), 
and (iii) fast forecasting, signalling the first elements of degeneration for a nerve before any clinical manifestation. 
Clinical applications. The electromyography is useful for diagnosing the following conditions: (i) denervation, 
which is the loss of continuity between a skeletal muscle and the nerve; the presence of a fibrillation potential; 
persistence of muscle relaxation may be a sign of denervation, (ii) motor neuron disorders, representing acute viral 
infections or degenerative genetic traits (e.g. the motor neuron disease), (iii) peripheral neuropathies characterized 
by a reduction in motor unit activity (transmission speed), (iv) neuromuscular blockade, which represent 
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transmission of impulses with difficulty (at the muscle-nerve junction), and (v) muscle disorders, which are 
congenital or caused by various diseases (dystrophies, myopathies). 
Electrodes. The surface electrodes: are used to obtain information regarding the integral bioelectric genesis of a 
muscle (a global EMG). The deep (insertion) electrodes: may be monopolar or coaxial. With these electrodes 
someone can obtain a basic EMG of the bioelectric activity of a single muscle fiber group (UM). Given that skeletal 
muscles are larger, it is necessary to use several electrodes for recording electrical activity as efficiently as possible. 
A stimulation system (Orban-Kis, 2008; Raez, Hussain and Yasin, 2006; Navarro, 2012) used for the examination of 
the MU and functional parameters such as the nervous excitability and conductivity is using pulse duration of 100 - 
200ms and amplitudes between 60V and 100V. 
Normal results. At rest, the muscle tissue is electrically inactive. After the electrical activity caused by insertion of 
needles appears, the electromyograph should not detect any abnormal spontaneous activity. A muscle at rest should 
be electrically silent, except the neuromuscular junction, which under normal conditions is very spontaneously active. 
The action potential in a normal skeletal muscle cell is similar to the action potential in neurons. The resting potential 
prior to becoming an action potential is typically 90mV, somewhat more negative than the one corresponding to 
typical neurons. The muscle action potential lasts about 2-4 ms, the absolute refractory period is about 1-3 ms and the 
conduction velocity along the muscle is roughly 5 m/s (Ganong, 1991). When the muscle is voluntarily contracted, 
the action potentials begin to appear. As you increase the muscular contraction force, more muscle fibers produce 
action potentials. When the muscle contraction is complete, a disorderly group of action potentials with varying rates 
and amplitudes will appear. 
Depending on the intensity of muscle contraction, the following types of EMG routes and related guidance values 
are possible (Orban-Kis, 2008; Raez, Hussain and Yasin, 2006; Navarro, 2012). For details, see Table 3. 
Table 3. Types of EMG routes   
Types of EMG routes Intensity Amplitude Duration Frequency 
Static The healthy muscle does not manifest electrical activity, it is isoelectric, and does not 
spontaneously generate action potentials. 
Simple Minimal contraction; the produced potentials are derived from a single motor unit (MU) with 
fewer peaks. 
Minimum 200 - 400μV 3 – 4 ms 4–10 Hz 
Intermediary Potential of neighbouring motor units are recorded, with many peaks, which can be 
distinguished. 
Medium 500 - 600μV - 15–25 Hz 
Inferential This route is rich in graphical elements; the rapid succession of peaks does not allow the 
membership checking of potentials. 
Maximum 1000 - 1200μV - 30- 40 Hz 
Piper Rithm Maximal contraction with counter-pressure; a version of the inferential route. 
Acute fatigue Up to 2000μV - 45- 65 Hz 
Abnormal results. Bioelectric potentials change their parameters in case of: primary muscle fiber damage, an 
injury of the motoneurons or the motor nerve, or local metabolism alterations. EMG is used to diagnose diseases 
generally classified as: neuropathies, neuromuscular diseases, myopathies and endocrine-metabolic disorders. 
Neuropathies occur in spinal motoneurons diseases (central neurogenic route) or motor nerve diseases (neurogenic 
peripheral route) such as radiculitis, neuritis and trauma. They are defined by the following EMG characteristics: (i) 
an action potential amplitude twice higher than normal, both at rest and in contraction, due to a growing number of 
fibers per motor unit caused by the re-enervation of denervated fibers. The neurogenic routes are generally poor in 
graphic elements and have low frequency giant potentials, (ii) an increase in the duration of the action potential, (iii) 
a decrease in the number of motor units in muscles, and (iv) the appearance of the action potentials at rest. 
Neuromuscular diseases and myopathies are defined by the following EMG characteristics: (i) a decreased action 
potential duration, (ii) a local reduction of the range and amplitude of the action potential, (iii) a decrease in the 
number of motor units in muscles, (iv) the absence of electrical activity at rest, and (v) the interference path with 
polyphasic potentials having low amplitude and duration plus specific events such as salvamyotonia and myasthenia. 
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2.4. EMG recording using the BIOPAC system 
It is performed with the BIOPAC software installed on a computer running a Windows operating system, the 
BIOPAC hardware, connection cables, surface electrodes (especially for children) and conductive gel. Note that a 
global EMG is obtained when using surface electrodes. Dialog boxes and function options are listed in Table 4. 
Table 4. Dialog boxes and function options - Biopac Systems Inc.  
Dialog boxes and function options 
The vertical menu function of the dialog boxes includes the following options: 
Area, number of peaks, range [s], time/peak [s], max peak, min peak, peak-to-peak, mean value. 
The following options are used and analyzed: 
Surface (area) Calculates the signal area between two peaks (cycle by cycle, basic). 
Number of peaks This counting function produces a plot (area) of the number of peaks (vertical axis) and report time 
(horizontal axis). It is a convenient way to calculate how many peaks occur in a selected area. 
Interval [s] Returns the value rate in terms of time scale (seconds), which is calculated as the time difference 
between two peaks. 
Time/peak [s] Returns the time at which the peak occurred, as well as other functions. 
Max peak 
Min peak 
Follow the maximum and minimum peaks, which are usually positive. The minimum peak can be 
also negative through the dialogue option set to negative. 
Peak-to-peak The switch between peaks. The amplitude with the highest positive value and the one with the 
smallest value, which can be also negative, of a waveform cycle. 
Mean value Calculates the average of a pulsed signal, cycle-by-cycle, between two peaks. 
 
Objectives. This study has two main objectives: (i) the investigation of the electrical activity of different muscle 
groups, under contraction conditions, with various degrees of strength, and; (ii) the design of experiments by 
selecting the involved muscles, recording EMG values in specific activities performed by the muscles of the spine 
(unilateral or bilateral). 
3. Important observations and conclusions 
Observations. A physician with extensive experience must perform the interpretation of an electromyogram. The 
kinetotherapist will perform the statistical analysis and interpretation of the quantitative values of electric potentials 
and compare these data with the results obtained by the electromyogram imaging interpretation. Various studies were 
presented and commented, the main purpose being to illustrate these concerns, but for children we could not find any 
referenced applications of electromyography to the study of the skeletal muscle in general or the one associated with 
the spine. We believe that, at least in our country (Romania), this study is unique and has the chance to promote a 
modern method in chiropractic practice. We have ongoing and in the process of being completed a pilot study on the 
possible applications of electromyography to monitor neuropsihomotor control optimization in static and dynamic 
spinal disorders in children aged between 7 and 10 years. 
Conclusions. This article offers physical therapy practitioners theoretical knowledge and methodological 
foundations needed for the use of electromyography in detection and assessment of shortcomings of the development 
and abnormal function of the spine in young school-age children. Therefore, we would like to emphasize the fact that 
in the process of development and maturation of the body, each age period influences to a certain extent the structure 
and function of the spine. Once a functional problem of the spine is identified, the monitoring of static and dynamic 
spinal disorders via state-of-the-art methodologies such as electromyography should aim at a functional indicator, 
such as the striated muscle, as a contractile tissue and primary factor in human motility. Therefore, the introduction of 
electromyography applications in clinical neurophysiology directly contributes to the proper implementation of this 
method as a standard approach in the research of spine deficiencies. Through content, reasoning and problem 
orientation, the direct beneficiaries and applicants of electromyography, i.e. the kinetotherapists need to acquire 
knowledge of theoretical and methodological coordinates of electromyography as a method of investigation of 
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modern physiotherapy. Henceforth, we consider this study unique and we believe it provides necessary information 
to kinetotherapeutic practitioners. 
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